Information of the diet of bats gives us a clear understanding of the ecology and their feeding behaviour (Kurta & Whitaker, 1998) . Bats tend to be selective of their prey, the abundance of which in turn differs spatially, temporally and seasonally (Whitaker et al., 1996) . Various other factors such as the size of the prey and the mode in which the prey presents itself tends to govern the dietary composition and feeding behaviour of the bat (Verts et al., 1999) . It has been observed that bats switch between selective feeding and opportunistic feeding depending on the availability of preferred prey and availability of prey base alone (Whitaker, 1995; Whitaker et al., 1999) .
As a part of the project envisaged to study the diet of select microchiropteran species and to highlight their ecological importance, we analyzed the diet of the Black-bearded Tomb Bat from two different habitat conditions to understand variations in diet composition with respect to prey availability in these habitats.
STUDY AREA
We studied the forest bats roosting at Borra caves -located 92km off Visakhapatnam in the Ananthagiri Hills, Visakhapatnam district, Andhra Pradesh from where the bats were netted to collect faecal samples from 2 March to 16 March 2003. The environs surrounding Borra caves is predominately forest ecosystem with 10-15% agriculture expanse and human settlements. Semi-urban bats were mist netted in the northern Secunderabad area, Ranga Reddy District, Andhra Pradesh. Mist nettings were carried out on 14 nights from 18 March to 2 April 2003. The semi urban environs of northern Secunderabad is represented by farmlands, orchards, vineyards, human settlements and scrub jungle.
METHODS
To collect faeces bats were captured either using hoop nets or mist nets at the roosting sites between 2100 and 2400hr in both the study sites. Trapped bats were placed separately in clean cotton cloth bags for about an hour and a half, after which they were released. Faeces was transferred from the bags to separate dry tubes for each individual bat. Faecal samples were collected on each night from three individuals of either sex from each study site amounting to 30 individuals (15 individuals of either sex) from each site (3 males + 3 females x 5 trap nights). All pellets collected from a single individual were considered a single unit and were analysed following the methodology described by Whitaker (1988) . Each pellet was examined separately and the insect remains were identified to family, which is normally the lowest taxonomic level possible, or when it was not possible, to order following Mani (1990) , Shiel et al. (1997) and Whitaker (1988) . The results are presented as overall percent volume [(sum of individual volumes/total volume for the sample) x 100], and percentage frequency [(number of pellets of occurrence/total number of pellets in sample) x 100] (Whitaker, 1988; Paul Racey, July 2004, pers. comm.) . Reference collections of insects from both the study areas were made using light traps and sweep nets for species identification. Beetles entangled in mist nets were also collected.
Percentage data were arcsine transformed before subjecting to statistical analyses to correct non-normality (Zar, 1984) . Oneway ANOVA and Scheffe's test were used to determine the differences in percentage data between habitats and between sexes in each habitat (Sokal & Rohlf, 1995) .
RESULTS
The overall composition of food items taken by the Blackbearded Tomb Bat Taphozous melanopogon Temminck, 1841 as identified in faecal pellets including representatives of 11 insect orders and Araneidae (spiders) varied significantly between the forest and semi urban habitats ( Table 1 ). The most significant differences were in percentage volume of lepidopterans, homopterans and dipterans (p<0.01) in the diet composition. With respect to percentage frequency, besides these three insect groups, variations were also noted in orthopterans and odonates (both, p<0.01), and hemipterans, coleopterans and araneids (all, p<0.05).
In the forest habitat, the coleopterans ranked first in percentage volume (Mean = 52.3; Range: 33.16 to 78.33; n = 5) followed by lepidopterans (Mean = 17.2; Range: 12.33 to 25.16; n = 5), homopterans (Mean = 8.16; Range: 0 to 17.33; n = 5), orthopterans (Mean = 4.8; Range: 1.66 to 11.33; n = 5), hemipterans (Mean = 4.33; Range: 0.33 to 7.5; n = 5), and odonates (Mean = 3.66; Range: 1.33 to 5.0; n = 5). In the semi urban habitat, lepidopterans ranked first (Mean = 39.63; Range: 38.0 to 41.33; n = 5) followed by coleopterans (Mean = 37.56; Range: 32.83 to 44.33; n = 5), dipterans (Mean = 6.93; Range: 4.33 to 9.33; n = 5) and orthopterans (Mean = 6.63; Range: 3.33 to 8.83; n = 5). With respect to percent frequency, in the forest habitat coleopterans again ranked first (Mean = 86.66; Range: 66.66 to 100; n = 5) followed by homopterans (Mean = 43.33; Range: 33.33 to 50.00; n = 5), lepidopterans and hemipterans (both, Mean = 36.66; Range: 16.66 to 50.00; n = 5). In the semi urban habitat lepidopterans and coleopterans contributed 100% of the faecal samples analysed. Other major contributors in terms of percent frequency were by dipterans (Mean = 96.66; Range: 83.33 to 100.00; n = 5), orthopterans (Mean = 80.00; Range: 50.00 to 100.00; n = 5) and odonates (Mean = 70.00; Range: 66.66 to 83.33; n = 5).
No significant variation in percent volume contribution to diet by various insect orders between habitats was observed excepting the orders Diptera, Homoptera and the Lepidoptera (Sheffe's test statistics ranging from 14.68 to 16.06, in all cases p<0.01). In case of percent frequency significant variation was noted in orders Orthoptera, Odonata, Diptera and Lepidoptera (Sheffe's test statistics ranging from 16.52 to 62.39, in all cases p<0.01), and in orders Hemipetra, Coleoptera, and Araneidae (Sheffe's test statistics ranging from 4.46 to 7.29, in all cases p<0.05).
DISCUSSION
We presume that the bats in the semi-urban ecosystem tend to be more selective in their preference of the prey species irrespective of prey availability. This trend indicates prey preference being habitat specific as indicated by Kurta & Whitaker (1998) . The diet of forest bats included 11 insect orders and Araneidae. The preferred insect orders in the diet of the forest bats ranged between 1-9 insect orders (male: 1-8 orders; females: 1-9 orders). In the semi-urban ecosystem, only nine insect orders and Araneidae were consumed. The preferred insect orders in the diet of the semi-urban bats ranged between 3-8 insect orders (males: 3-7 orders; females: 5-8 orders). Prey belonging to two insect orders namely Dermoptera and Ephemeroptera were absent in the diet of bats from semi-urban ecosystem although they were represented in insect samples collected during the study. The forest bats consumed less number of spiders (one-third vs. two-third percent frequency; F 1,58 = 7.25, p<0.01) than the semi-urban bats. This finding indicates that forest bats are opportunistic feeders while semiurban bats are selective feeders. Although bats from both the habitats consumed same prey items they showed differential use of them.
Among the forest bats no variation in either percentage volume or percent frequency of diet components were noted between the males and the females. Although no significant variation was noted in percent frequency of the dietary components of semi-urban bats, a significant variation in percent volume of Coleoptera (F 1,28 = 12.66, p<0.01); Lepidoptera (F 1,28 = 5.10, p<0.05) and Diptera (F 1,28 = 4.36, p<0.05) between males and females were observed (Fig. 1) .
The dietary composition of Taphozous melanopogon in forest ecosystems is predominated by Coleoptera, Homoptera, Lepidoptera, Hemiptera, Orthoptera, Odonata, and Araneidae, while in semi-urban ecosystem the diet was predominated by Lepidoptera, Coleoptera, Diptera, Orthoptera, Odonata, Hemiptera, Araneidae, and Homoptera. This variation in dietary composition of the same species of microchiropteran bat from two different habitat types indicate that the bats adjust their feeding repertoire with diversity and availability of insect prey. In forest habitat they were more of opportunistic feeders preying up on insects that they encountered, an observation agreeing with that of Zubaid (1990) , while in semi urban habitat they preferred insects of a size that met their dietary requirements. The present study also reveals that the roosting conditions too control the feeding behaviour of the bats. In forest habitat type the bats roosted in large colonies (in many clusters of mixed or segregated sexes, each cluster with >200 individuals) in Borra caves along with five other microchiropterans, while in the semi-urban habitat they roosted in small colonies (<100 individuals) in dilapidated houses and old temples. Zubaid (1990) also observed that Black-bearded Tomb Bats roosting in caves were generalist feeders. Predominance of lepidopterans, coleopterans, dipterans and orthopterans in the diet of Blackbearded Tomb Bat indicates its importance in controlling important insect pests near human habitation and agro ecosystems as revealed by the diet of semi-urban bats in the present study. Significance is based on univariate ANOVA for each type of food.
1 -Coleoptera; 2 -Lepidoptera; 3 -Homoptera; 4 -Orthoptera; 5 -Hemiptera; 6 -Odonata; 7 -Diptera; 8 -Dermoptera; 9 -Trichoptera; 10 -Neuroptera; 11 -Ephemeroptera; 12 -Araneae 
